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An examiner's amendment to tine record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Ms. Laubon 7/14/09. 

This listing of claims replaces all prior versions and listings of claims in the application. 
LISTING OF CLAIMS 

1 . (Currently Amended) A fuel monitoring system for use in a transportation 
system, the fuel monitoring system comprising: 
a fuel leak detector comprising 

a colorimetric chemical monitor configured to change color in response to 

presence of a fuel, and 

an optical reader comprising 

a first optical detector configured to monitor a color of a first portion 

of the colorimetric chemical monitor based on an intensity of first 

reflected light from the colorimetric chemical monitor, and 

a second optical detector configured to monitor a color of a second 

portion of the colorimetric chemical monitor based on an intensity of 

second reflected light from the colorimetric chemical monitor; and 

an alarm system in electronic communication with the fuel leak detector and 

configured to provide an alarm when a color of the colorimetric chemical monitor 
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changes by a predetermined amount, 

wherein there are different reagents in the first and second portions. 

2. (Original) The system of claim 1 wherein the colorimetric chemical monitor 
comprises a porous substrate impregnated with mercurous chloride/methylcellulose 

reagent in either the first or second portion. 

3. (Currently Amended) The system of claim 1 wherein the colorimetric chemical 
monitor comprises a porous substrate impregnated with N-phenylanthranilic 
acid/titanium dioxide reagent in either the first or second portion. 

4. (Currently Amended) The system of claim 3 wherein a portion of the porous 
substrate is impregnated with mercurous chloride/methylcellulose reagent. 

5. (Original) The system of claim 2 wherein the porous substrate comprises paper. 

6. (Currently Amended) The system of claim 1 wherein the optical reader further 
comprises a light source configured to illuminate a first surface of a porous substrate 
impregnated with a first reagent reactive with a hypergolic fuel component, the light 
source further configured to illuminate a second surface of the porous substrate 
impregnated with a second reagent reactive with a hypergolic fuel component, wherein 
the first optical detector is configured to receive light reflected from the first surface of 
the porous substrate and, in response, output a first voltage proportional to the intensity 
of first reflected light, and wherein the second optical detector is configured to receive 
light reflected from the second surface of the porous substrate and, in response, output 
a second voltage proportional to the intensity of second reflected light, wherein the first 
surface is the first portion, and the second surface is the second portion. 
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7. (Original) Tlie system of claim 6 wherein the light source comprises a light 
emitting diode configured to emit light having a wavelength of about 455 nm. 

8. (Previously Presented) The system of claim 6 wherein the optical reader further 
comprises: 

a first comparator comprising 

a first input node configured to electrically communicate with the first 
optical detector, 

a second input node configured to electrically communicate with a first 
reference voltage, the first reference voltage corresponding to a first voltage 
output by the first optical detector receiving light reflected from the first surface 
of the porous substrate in the absence of a hypergolic fuel component, and 
a first output node configured to output a first output voltage 
proportional to a difference between voltages at the first and second input nodes; 
and a second comparator comprising 

a third input node configured to electrically communicate with the second 
optical detector ,a fourth input node configured to electrically communicate with a 
second reference voltage, the second reference voltage corresponding to a second 
voltage output by the second optical detector receiving light reflected from the second 
surface of the porous substrate in the absence of a hypergolic fuel component, and 
a second output node configured to output a second output voltage 
proportional to a difference between voltages at the third and fourth input nodes. 

9. (Previously Presented) The system of claim 8 wherein the alarm is configured to 



Application/Control Number: 10/712,588 Page 5 

Art Unit: 1797 

be triggered when the first output voltage appearing on the first output node of the first 
comparator exceeds a first threshold value or when the second output voltage 
appearing on the second output node of the second comparator exceeds a second 
threshold value. 

10. (Original) The system of claim 8 further comprising a beam splitter configured to 
cause light from the source to illuminate separate portions of the porous substrate. 

1 1 . (Currently Amended) A method for detecting leakage of a hypergolic fuel 
system, the method comprising: 

monitoring an intensity of first reflected light from a first portion of a colorimetric 

chemical monitor with a first optical detector of an optical reader; 

monitoring an intensity of second reflected light from a second portion of the 

colorimetric chemical monitor with a second optical detector of the optical reader; and 

determining a fuel leak when the intensity of first reflected light drops below a 

first predetermined threshold or when the intensity of second reflected light drops below 

a second predetermined threshold, 

wherein there are different reagents in the first and second portions. 

12. (Currently Amended) The method of claim 1 1 wherein the colorimetric chemical 
monitor comprises a porous substrate impregnated with mercurous 
chloride/methylcellulose reagent in either the first or second portion. 

13. (Currently Amended) The method of claim 1 1 wherein the colorimetric chemical 
'monitor comprises a porous substrate impregnated with N-phenylanthranilic 
acid/titanium dioxide reagent in, either the-first or second portion. 
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14. (Previously Presented) Tlie method of claim 11 wherein the colorimetric 
chemical monitor comprises a porous substrate impregnated with N-phenylanthranilic 
acid/titanium dioxide reagent, and wherein a portion of the porous substrate is 
impregnated with mercurous chloride/methylcellulose reagent. 

15. (Previously Presented) The method of claim 14 wherein the porous substrate 
comprises paper. 

16. (Currently Amended) The method of claim 1 1 further comprising: 
illuminating, with a light source, a first surface of a porous substrate impregnated 
with a first reagent reactive with a hypergolic fuel component; 

illuminating, with the light source, a second surface of the porous substrate 
impregnated with a second reagent reactive with a hypergolic fuel component; 
receiving, with the first optical detector, light reflected from the first surface of 
the porous substrate; 

receiving, with the second optical detector, light reflected from the second surface 
of the porous substrate; 

outputting, with the first optical detector, a first voltage proportional to the 
intensity of first reflected light in response to the receiving, with the first optical 
detector; and 

outputting, with the second optical detector, a second voltage proportional to the 
intensity of second reflected light in response to the receiving, with the second optical 
detector. 
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wherein the first surface is the first portion, and the second surface is the second 
portion. 

17. (Previously Presented) The method of claim 16 wherein the illuminating, with a 
light source, a first surface comprises emitting, with a light emitting diode, light having a 
wavelength of about 455 nm. 

18. (Previously Presented) The method of claim 16 wherein determining a hel leak 
comprises : 

providing a first reference voltage to a first input node of a first comparator, the 
first reference voltage corresponding to a first voltage output by the first optical detector 
receiving light reflected from the first surface of the porous substrate in the absence of a 
hypergolic fuel component; 

providing a second reference voltage to a third input node of a second comparator, 
the second reference voltage corresponding to a second voltage output by the second 
optical detector receiving light reflected from the second surface of the porous substrate 
in the absence of a hypergolic fuel component; 

providing the first voltage output by the first optical detector receiving light 

reflected from the first surface of the porous substrate from the first optical detector to a 

second input node of the first comparator; 

providing the second voltage output by the second optical detector receiving light 
reflected from the second surface of the porous substrate from the second optical 
detector to a fourth input node of the second comparator; 
measuring a first output voltage produced at a first output node of the first 
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comparator; and 

measuring a second output voltage produced at a second output node of the 
second comparator. 

19. (Original) The method of claim 1 1 further comprising generating an alarm when 
a fuel leak is determined. 

20. (Canceled). 

The following is an examiner's statement of reasons for allowance: In addition to 
the remarks of record, the cited prior art fails to teach or suggest the claimed method 
and apparatus for the detection of fuel leaks comprising a first and second optical 
detector that have a first and second different reagents on each corresponding detector. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lyie A. Alexander whose telephone number is 571-272- 
1254. The examiner can normally be reached on Monday, Tuesday and Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on 571-272-1267. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Lyie A Alexander 
Primary Examiner 
Art Unit 1797 
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